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science mandates that the care of each patient be individualized. 
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Serum Protein Assessment:  

Albumin, and prealbumin (transthyretin) are synthesized in the liver.  They are negative acute-
phase proteins.  Levels decline rapidly during stress/surgery/infection.

     Albumin: not sensitive or specific to nutritional status; useful as a prognostic index for morbidity 
and mortality; may help to identify patients on DOA at high risk for becoming malnourished.  Preop 
alb <2.8 associated w/ major complications and risk for clinically significant malnutrition.  
Long half-life (14-20 d) and dilutional effect of hydration contribute to it's delayed response to 
nutrition. 

     Prealbumin: inverse association with C-reactive protein; increased by corticosteroids and renal 
failure.  2-3 d half-life.  Can have a (+) association with acute nutritional adequacy (CHO and protein 
intake), although significant changes in levels may take 6-7 days.  (See page 40.)
          Prealbumin depression and associated risk of poor clinical outcome:
          Mild:  11-15 md/dl          Moderate:  5-10 mg/dl          Severe:  <5 mg/dl

Critical Components of the Nutrition Assessment

●     Adequacy of recent (1-2 wk) nutritional intake 
●     Unintentional body weight loss
●     Level of metabolic stress and physical functioning
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                                         Nutritional Requirements

Energy Requirements 

A patient's energy requirement can be met, at least in part, from endogenous fuel stores, especially fat.  
For this reason, it is not always necessary to meet 100% of patients' total energy expenditure (TEE) 
with food or nutrition support on a short-term basis.  However, in a study by Mault, development of a 
cumulative negative energy balance of  >10,000 Kcal while in the ICU was associated with prolonged 
mechanical ventilation and LOS. 
In studies showing positive clinical outcomes, patients were fed  > 50% of their TEE.  

Hypocaloric feeding with adequate protein can be justified by obesity (see page 48), poorly controlled 
glucose, or when starting to feed malnourished or highly stressed patients.

Hypercaloric feeding can be justified in underweight preoperative patients and during unstressed 
convalescence. 500 to 600 additional Kcal/d promotes 1-lb to 0.5 kg/wk weight gain.  However, excess 
Kcal can increase risk of complications. (See page 41 - 43.) 

Basal energy expenditure (BEE) refers to that energy expended in 24 hr to maintain life processes at 
complete rest, after a 12 hr fast in a thermoneutral environment.  For practical reasons, BEE is now 
rarely measured.  Resting energy expenditure (REE)  refers to energy expended over 24 hr at rest 
under conditions other than strictly basal.  Since the REE is only 5-10% > than BEE, the same 
equations to estimate BEE can be used to estimate REE.   
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Electrolytes

Electrolytes are initially added to parenteral nutrition in amounts approximating the normal 
requirements in adults (see table 1, and see page 36 for acid-base considerations).  Individual needs 
can vary greatly, therefore, need to monitor serum levels.  Enteral formulas vary in electrolyte 
content.  Additionally, absorption from the GI tract can be <100%, therefore,  the oral dosage may 
be > the parenteral dosage.  Review specific dosage/pharmaco-kinetics or contact a pharmacist or 
nutrition support dietitian for additional information.
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Knowledge of the location and quantity of GI losses can better aid in replacing those electrolytes and 
preventing metabolic disturbances.  (See table 2.) 
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Vitamins and Trace Minerals

Oral.  Adults >50 y/o may reqire a synthetic source of vitamin B12  which can be obtained from an oral 
B12 supplement,  multivitamin (MVI) supplement, tube feeding formula, or fortified foods.  If you 
suspect that a patient may have suboptimal vitamin status, supplementing with an oral MVI may be 
indicated.  Oral MVIs that are available at WRAMC include:  

●     MVI:  100% adult RDA levels of vitamins (except vitamin K); does not contain minerals
●     Centrum Kids Complete®:  chewable MVI with minerals; 1 tab = 100% adult vitamin 

RDAs (13% for vitamin K), 100% RDA for Fe, Zn, Cu, Iodine; 1/2 tab = RDA for 4-10 y/o
●     Prenatal vitamin ("PNV"):  MVI for pregnancy with iron and calcium  
●     Nephrocap®: water soluble MVI for renal failure patients, including dialysis 

WRAMC also has numerous individual vitamin and mineral supplements.  

●     Therapeutic iron supplementation is not generally recommended without objective evidence 
of iron deficiency.

●     It is recommended to give (enterally or parenterally) 50-100 mg/d of thiamin and a standard 
MVI qd (which includes folate) for 3 days to patients at risk for alcohol abuse.

Parenteral Multivitamins.  10 ml of standard parenteral MVI (see page 29) meets the normal daily IV 
requirements of most or all vitamins.  Parenteral MVI may be indicated even prior to the start of TPN or 
PPN in malnourished patients unable to be fed enterally.  

12

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page17.html [8/8/2003 3:50:41 PM]



Page Title

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page18.html [8/8/2003 3:54:55 PM]



Page Title

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page19.html [8/8/2003 3:55:25 PM]



Page Title

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page20.html [8/8/2003 3:56:44 PM]



Page Title

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page21.html [8/8/2003 3:57:34 PM]



Page Title

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page22.html [8/11/2003 9:06:50 AM]



Page Title

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page23.html [8/11/2003 9:08:44 AM]



Page Title

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page24.html [8/11/2003 9:13:03 AM]



Page Title

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page25.html [8/11/2003 9:14:42 AM]



Page Title

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page26.html [8/11/2003 9:16:07 AM]



Page Title

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page27.html [8/11/2003 9:21:49 AM]



Page Title

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page28.html [8/11/2003 9:52:32 AM]



Page Title

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page29.html [8/11/2003 9:58:01 AM]



Page Title

25

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page30.html [8/11/2003 10:00:28 AM]



Page Title

26

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page31.html [8/11/2003 10:02:33 AM]



Page Title

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page32.html [8/11/2003 10:12:31 AM]



Page Title

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page33.html [8/11/2003 10:14:06 AM]



Page Title

Dextrose 70%  =  3.4 Kcal/g

Lipid Emulsion 20%  = 10 Kcal/g; contains 20% soybean oil, glycerol, phospholipids

●     IV fat infusion should not exceed 0.11 g/kg/hr to avoid variable changes in pulmonary blood flow, 
reticuloendothelial dysfunction, and increased risk for significant hypertriglyceridemia.

●     Note:   IV lipid can cause an acute adverse clinical reaction (see page 36) requiring immediate 
cessation of the infusion and omission of lipid from any future TPN.  

Electrolytes - See table 1, page 10.

Vitamins:  "MVI-12", "MVI-13" or "Infuvite" (10 ml) contains the following range of vitamins:

Ascorbic Acid 100-200 mg Niacinamide             40 mg
Vitamin A  3300 IU  Pantothenic Acid             15 mg
Vitamin D  200 IU  Vitamin E              10 IU
Thiamine (B1) 3-6 mg  Biotin              60 mcg
Riboflavin (B2) 3.6 mg  Folic Acid    400-600 mcg
Pyridoxine (B6) 4-6 mg  Cyanocobalamin (B12)            5 mcg
     vitamin K        0-150 mcg
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Complications Possible with Parenteral Nutrition  (Also see page 41-43, Management of Metabolic 
and Fluid Complications Associated with Nutrition Support)

Precipitation of Calcium and Phosphorus - The potential precipitation of calcium phosphate from 
TPN has been documented and was thought to be the cause of at least two deaths from pulmonary 
embolism.  This problem is often difficult to predict because solubility in solution is dependent on other 
factors (e.g. pH, temp., amino acid concentration).  

●     If more than twice the usual amount of Ca and/or Phos is desired, order a separate infusion or 
call the pharmacy for solubility data.  

●     As an added precaution, a 1.2 micron filter should be placed on each TPN or PPN line. 

Visually inspect TNAs for precipitates, discoloration, or breaking of the fat-water emulsion.

Mildly elevated transaminase and alkaline phosphatase concentrations may occur days to weeks after 
initiation of TPN.  Enzyme levels may return to normal while still on TPN but almost always normalize 
when TPN is stopped.  (See "Home Nutrition Support" and "Liver Disease".)  

Acute Adverse Reactions to Parenteral Nutrition:
Note that the IV lipids can cause an acute adverse clinical reaction, such as back or chest pain, 
dypsnea, cyanosis, flushing, dizziness, headache, nausea, etc., requiring immediate cessation of the 
infusion and omission of lipid from any future TPN.   Submit an Acute Drug Reaction (ADR) report if 
this should occur.  The IV sedative Diprivan (Propofol) contains the same type of IV lipid and may 
trigger the same clinical reactions.
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Hypocaloric Protein-Sparing Feeding in hospitalized obese patients: 

1.2-2.0 g protein /kg/day of DBW and a total Kcal to nitrogen ratio of 75:1
(1 g nitrogen = 6.25 g protein)

This formula provides approximately 50-60% of energy expenditure (EE), yet was shown to achieve zero to 
positive nitrogen balance.  The higher end of protein range is recommended for the more highly stressed 
patients.  
In a retrospective ICU study, by Dickerson, obese patients on hypocaloric feeding including 2 g protein/kg 
DBW had no differences in prealbumin or nitrogen balance, but had a significant reduction in length of stay 
and time on antibiotics compared to patient receiving eucaloric feeding (also including 2 g protein/kg DBW).  
Multivitamin/mineral supplementation will be needed if feeding does not meet the RDA for vitamins and trace 
minerals.

Guidelines for calculating Protein requirements:

Hepatic encephalopathy or severe azotemia:    0.8-1.0 g protein/kg DBW 
     or adjusted wt (page 47) 
Normal maintenance needs:    1.0-1.2 g protein/kg DBW
Hypocaloric feeding (see above):   1.2-2.0 g protein/kg DBW
Stressed:      1.5-2.0 g protein/kg DBW
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Oncology

Indications for using nutrition support in many cancer patients is not clear from the existing literature.  

Therapy Considerations

1.  Routine use of TPN in patients undergoing cancer treatment has been associated with an increased rate of 
infection and is not recommended.  Nutrition support is appropriate for those receiving active anticancer 
treatment who are malnourished and anticipate to be unable to ingest and/or absorb adequate nutrients for a 
prolonged period of time.

2.  Nutrition support should not be used routinely in patients undergoing cancer surgery.  In moderately to 
severely malnourished patients, 1-2 weeks of preoperative TPN or TF, continued postop until eating, was 
associated with decreased postoperative complications.
  
3.  There have been reports of fewer infections and wound complications in significantly malnourished UGI 
cancer surgery patients who received early postop or periop TF with an immune-modulating formula, e.g.,  
Impact (enriched with arginine, omega-3 fatty acids, and RNA) compared with a control group on a standard 
enteral formula.
  
4.  Given risks and burdens of parenteral and enteral tube feeding, nutrition support may not improve length and 
quality of life in many terminally ill patients.  However, long-term nutrition support may be beneficial in 
patients with a significant life expectancy and unable to eat for a prolonged period. 
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